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Introduction :

WARNING: Only a qualified technician should attempt to perform the setup and installation instructions
contained in this manual. Your warranty may be voided if damage occurs due to improper installation.

This manual describes setup and configuration operations for the Kadtronix family of smart relay controllers.
Please read these instructions carefully and thoroughly prior to attempting installation. The following controller
models are included in this family of devices:

» General Purpose Relay Switch (GPRS)
* HVAC Smart Relay Switch (HSRS)

These controllers provide sensor-activated remote control capability for devices and equipment. An onboard
relay with SPDT contacts provides switching for loads up to 10A @ 250VAC. Wired and/or wireless sensors may
be employed.

While the GPRS is intended for general purpose use, the HSRS is designated for HVAC applications.
Information contained in this manual applies to both controllers unless stated otherwise. When describing details
that are generically applicable to both controllers, the narrative refers to them in a collective sense as, "the
controller".

The controller accepts wired and/or wireless switch sensor inputs. For wired sensors, most any switch device
having normally open or normally closed contacts is acceptable. Mechanical sensors including reed, pushbutton,
and toggle switches are also allowable. TTL signals may also be used (active-low) in some cases. For
applications where wire runs are not desired or simply inconvenient, wireless sensors may be used (requires RF
receiver option). Intended for use with doors and windows, these sensors can also be applied in a myriad of
other uses where simple on/off detection is needed. You may even use a mix of both wired and wireless sensor

types.

For HVAC applications, available sensor types include door/window switches and motion detectors. These
sensors allow automatic shut-off if a door or window remains open for a preset period of time. Motion detectors
permit occupancy and/or vacancy detection. For details on how to configure occupancy and vacancy modes for
one or more motion detectors, refer to "Wired Sensors" and/or "Wireless Registration”.

Ideal for energy management, the controller reduces your power consumption when sensor inputs are used with
doors and/or windows in HVAC applications. For instance, the controller can temporarily disable air conditioning
or heating if a main entry door or window has been open for a period of time.

The controller employs 16 configuration DIP switch settings for configuration purposes. Accepting wired and/or
wireless sensors, the controller can be set up to automatically switch off an external circuit based on parameters
you specify.

The controller device consists of electronic printed circuit board, enclosure, and 12VDC adapter / converter: 120
VAC (for general-purpose applications) or 24VAC (for HVAC applications). Optional wireless door / window
sensors and companion receiver device are also available.

WARNING: The controller contains static-sensitive electronics. When handling the device, you should take
proper precautions to prevent damage due to electrostatic discharge. Use an approved anti-static wrist-strap or
other protective appliance.



The following is a feature summary:

» Electronic controller with intelligent microcontroller

* Onboard relay with SPDT contacts rated 10A @ 250VAC or 5A @ 100VDC

» Accepts up to 4 wired inputs which can be zones or discrete switch sensors

» Also accepts up to 8 optional wireless zones or individual sensor inputs (requires RF receiver option)
» Compatible with motion sensors for occupancy or vacancy detection

» Configurable activate (relay on) and de-activate (relay off) delay periods

» DB@9 interface for wireless receiver (for use with optional wireless sensor transmitters)

» DIP switches for mode selection & configuring operational parameters (see below)

» Selectable activate / de-activate time periods: 0 to 10 hours (accuracy +/- 1%)

* Onboard mode and wireless-registration tactile switches

» Piezo beeper with optional enable/disable DIP switch setting

» External power adapter (120VAC for general purpose use or 24VAC for HVAC applications)

Subsequent sections of this manual provide details for installation and configuration. Before continuing, you
should detach the enclosure cover (if applicable) and review the location of DIP switches, terminal block wiring
connector, and other components as shown in the following illustration:

12VDC
Power

.
=
-
"l
RF Receiver

9-pin Connector

Controller components



Enclosure and wall-mounting

WARNING: The controller contains static-sensitive electronics. Please take proper precautions to prevent
damage due to electrostatic discharge. When handling the controller, you should use an approved anti-static
wrist-strap or other protective device.

The controller includes optional protective enclosure consisting of cover and baseplate with mounting holes for
attaching to a wall or other surface. Locate a suitable space for mounting the controller. The selection should be
free from moisture, weather, vibration, excessive temperature, and other hazards. It should also be easily
accessible to allow for occasional adjustments including DIP settings changes and/or wireless registration
updates. Use four screws (not included) to attach the unit to the desired surface.

Setup for HVAC and similar applications

Begin by disabling power to the HVAC equipment. If your controller includes an enclosure, detach the cover by
removing two retaining screws. The controller contains onboard 14-pin screw-terminal wiring block for
connecting your HVAC equipment, input power, and door/window sensors. (Refer to "Terminal Block Wiring
Connections” for details.) Connect the wires as required, noting proper terminal designations and polarities.
(Note: You will probably not require use of all 14 screw-terminal positions.)

Configure DIP switches as necessary for your application. (Refer to section titled, "DIP Switch Settings" for
details.)

IMPORTANT: To use wired sensors in your application, you must ensure that this mode has been properly
enabled at configuration DIP switch: DSW1, no. 8. Refer to "DIP Switch Settings" for more information.

The controller requires a 12VDC power source. If your equipment does not provide this voltage, you will need a
compatible power converter module. Two selections are available: 120VAC for general purpose use or 24VAC
for HVAC applications.

If you have purchased the wireless RF receiver option, refer to "Wireless Receiver Option" for setup instructions.
Refer to the remainder of this manual for additional details concerning setup and operation.

Once you have completed setup and configuration, double-check your wiring and DIP switch configurations.
Then, re-attach the cover (if applicable) using retaining screws. Re-enable HVAC power to turn on the
equipment and the controller.

Notes:

» The section titled, "Sample HVAC Application” illustrates wiring details for a central air conditioning
system. For these applications, you have the option of wiring the controller to shut off the entire system
or only the compressor, allowing the fan to continue to run.

» To protect the compressor, you should invoke a minimum delay of 3 to 5 minutes before re-starting the
system after shut-off. Refer to the sub-section, "De-Activate Mode" in the "DIP Switch Settings" section
for additional information.



LED Indicators

The controller has a total of five light emitting diode (LED) indicators: one green and four red. The green LED
indicates operational status while the red LEDs indicate sensor state. When the controller is powered on, the
green status LED flashes on and off at a periodic rate, indicating that the firmware is operational. The green LED
indicates the specifc operational state of the controller as listed in the table below:

LED On/

Of Rate: Qperational state:

Sl ow, periodic Nor mal operation (1 sec. on, 1 sec. off, even duty-cycle)
Doubl e-fl ash Switch sensor triggered (on-off-on 100ns ea., off 1 sec.)
Solid On Wrel ess sensor registration (learn) node

Each of the four red LEDs indicates open/closed status of a door, window, or zone. For instance, LED #1
illuminates when the respective door opens and extinguishes when it closes. When a red LED is on continuously
(i.e., not flashing), it indicates that the corresponding sensor is active, but a trigger activation has not yet
occurred. (Note: For a motion detector in occupancy or vacancy mode, a red sensor LED will be on continuously
when the sensor detects motion and will extinguish when motion is no longer detected. When a LED is on in
vacancy mode, trigger is not imminent.)

When ared LED is flashing, it means that trigger activation has occurred (in either a door/window or motion
sensor). (Trigger activation means the onboard relay has engaged and the device or equipment under control
has been shut off.) These LEDs may represent either wired or wireless sensors, as described in "DIP Switch
Settings”. (Note: If you are using the wireless RF option and have more than four wireless sensors, only the first
four will be represented. Any additional sensors will not be shown by the LEDs.)

DIP Switch Settings

There are two primary DIP switches: DSW1 and DSW2. DSW1 defines operational mode, sensor activation
states, and trigger activation configurations. DSW?2 defines trigger de-activation modes and configurations. In
general, DIP switch settings changes should be made only when the controller device has been powered off. Do
not attempt to make DIP settings adjustments while the device is powered on.

Legend : 1=0N, 0=CFF
Default: Al switches OFF

W r ed-sensor disable
W r ed-sensor enabl e
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XXX XXX XXX XXXXXXX
XXX XXX XXX XXXXXXX
XXX XXX XXX XXXXXXX
XXX XX XXX XXXXXXXX

or

X X
X X
X X
X X
X X
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Sensor activation trigger state
Sensor activation trigger state

CLCSED (normal | y- open)
OPEN (normal | y-cl osed)

Not e: For vacancy node, the "OPEN' trigger state is required
(normal ly-cl osed contacts). Note that the recommended use of
switch contacts is reversed. For the OPEN trigger state
trigger will occur when nornmally-closed contacts remain
closed. For details on configuring a wired noti on detector
for vacancy node, refer to "Wred Sensors”. For wreless
notion detectors, refer to "Wreless Mtion Detectors”.

Pi ezo/ beeper di sabl ed
Pi ezo/ beeper enabl ed

The 4 LEDs indicate wired sensor states
The 4 LEDs indicate wireless sensor states

The sensor-active (ON) period bel ow i ndi cates the anpunt of
tinme that a sensor nmust be in the active state before a
trigger occurs. ("Trigger" neans sensor is active & the relay
i s energized, activating or de-activating the external
customer circuit via relay contacts.) For HVAC applications,
this setting can be used to provide a pressure stabilization
del ay for the conpressor.

0 (instant)
1 sec.

5 sec.

10 sec.

30 sec.

1 mn.

2 mn.

5 mn.

10 m n.

30 mn.

1 hour

2 hours

5 hours

10 hours
RESERVED
Indefinite (relay never energizes - good for "offline"
testing)
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De-activate node defines the conditions under which a trigger
activation may be extinguished (cleared) and the relay de-
ener gi zed.

Pul se : time elapse only (sensor revert to inactive not
required)

Standard: sensor nust revert to & retain inactive state for
el apsed time period.

The el apsed tine (OFF) period bel ow indicates the required

el apsed time period that nust occur before the relay can be
de-energi zed. (In addition, depending on the de-activate node
setting above, the sensor may al so be required to be in the

i nactive state). (For HVAC applications, this setting can be
used to provide a pressure stabilization delay for the
conpressor.)

0 (instant)
1 sec.

5 sec.

10 sec.

30 sec.

1 mn.

2 mn.

5 mn.

10 min.

30 m n.

1 hour

2 hours

5 hours

10 hours
RESERVED
Indefinite (relay remains energized until SC or PCR)



Definition of key terms

On-period = indicates the amount of time during which a triggered sensor must be continually active before the
event will be accepted and the relay energized.

Off-period = the amount of time that must elapse before the the relay is de-energized.

PCR = Power-cycle system reset is invoked by removing power to the controller and then re-applying power. It
causes the controller to reset all processing activities.

WR = Wireless registration is the process required for initializing the controller to recognize compatible wireless
transmitter peripherals such as door/window sensors. WR is invoked by tactile momentary switch.

RST = Controller reset is invoked by "Mode" tactile switch and forces an event equivalent to power-cycle.

Concept of Operation
When the controller is powerd on, it begins scanning sensor inputs for the specified trigger condition (switch
closed or opened depending on configuration parameters). If sensor trigger occurs, the controller then
determines (based on configuration) whether or not relay activation / de-activation is to occur. Again based on
configuration, the controller may delay a preset time period before taking any action. During this time, the signal
may or may not be required to remain continuously at the pre-specified activation / deactivation state (depending
on configuration).
For example, assuming these parameters:

Active = 5 min., Inactive =1 min., De-activate = Standard, Sensor Act.= Open
Under these conditions, the controller will energize the relay when it determines that a given sensor activation
input remains continuously open for 5 minutes. It will then de-energize the relay if the signal remains closed
continuously for 1 min. As another example, assume the following:

Active = 0 min., Inactive = 5 sec., De-activate = Pulse, Sensor Act. = Closed

Under these conditions, the controller will immediately (= 0 min.) energize the relay when it determines that a
given sensor input is closed. It will de-energize the relay after 5 seconds, regardless of the input signal state.

As a last example, assume the following:
Active = 0 min., Inactive = Indefinite, De-activa te = don't care, Sensor Act. = Closed

Under these conditions, the controller will immediately (= 0 min.) energize the relay when it determines that a
given sensor input is closed. It will not de-energize the relay unless the controller is power-cycled (PCR).



Controller Reset:

Controller reset is useful for clearing an existing trigger activation and disengaging the relay. It is functionally
equivalent to a power-cycle operation. (IMPORTANT: This feature is an advanced trouble-shooting technique
and should not be performed unless the device or equipment under control has been powered off or disabled.)
To invoke a controller reset, press and hold the mode button for 3 seconds. The four red LEDs will briefly
illuminate and the beeper will sound, indicating offline mode. Press and release the mode button once; then
press and release the register button to invoke the reset. (Red LED #1 will illuminate, indicating offline reset
mode.) The steps are summarized below for convenience:

» Press/hold mode button for 3 seconds (offline mode)
* Press/release mode once more
» Press/release register button; reset occurs within 3 seconds

Wired Sensors :

The controller accepts up to 4 wired sensor inputs. Each input may accept a single sensor or a group (zone) of
sensors wired in series or parallel. A myriad of traditional switch sensors is compatible for use with the controller
including reed, pushbutton, toggle, limit, momentary, etc. Configuration DIP switch DSW1-7 (sensor activation
trigger state) allows you to configure either normally-open or normally-closed operation. If sensors are normally-
closed, then trigger activation is presumed when the sensor is open. If sensors are normally-open, then trigger
activation is presumed when the sensor is closed. (When using a motion detector in vacancy mode, trigger
activation is modified. Refer to "DIP Switch Settings" for more information.) The table below summarizes
sensor configurations:

Nor mal | y- cl osed Open Series
Nor mal | y- open C osed Par al | el

(Note: For HVAC applications, optional zone wiring is allowable only for detecting open doors or windows. Do not

attempt zone wiring for motion detectors in vacancy mode. Use one-for-one wiring instead. That is, only one
motion detector may be wired to a single sensor input at the controller.)
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Wired sensors may be employed for a number of uses. Two HVAC related uses for these sensors include the
following:

» Open door/window detection
* Motion (occupancy / vacancy) detection

Wiired sensors may be configured using "DIP Switch Settings". You may wish to employ one or more motion
sensors for occupancy or vacancy detection. When using motion detectors for occupancy or vacancy detection,
you must assign the proper mode at the controller. To make this assignment for a given sensor input, press and
hold the mode button for 3 seconds. The four red LEDs will illuminate and the beeper will sound, indicating
offline mode. Press and release the "Register” button indicating wired sensor mode. Red LED #1 will be
illuminated, indicating wired sensor input #1. (To advance the selection to different wired sensor, repeatedly
press and release the "Register” button until the desired sensor LED is illuminated.) To specify occupancy mode
for the selected sensor input, press and release the "Mode" button - two beeps will be soudned as confirmation.
To specify vacancy mode for the selected wired sensor input, press and release the "Mode" button again - three
beeps will be sounded as confirmation. (Press and release a third time for the default mode (doors, windows,
etc.) - one beep will be sounded). To exit, press and hold the register button for one second. The steps are
summarized below:

» Press/hold mode button for 3 seconds (offline mode)

» Press/release/select the register button to choose a wired sensor

* Press/release the mode button to invoke occupancy mode (two beeps are sounded)

» Press/release the mode button again to invoke vacancy mode (three beeps are sounded)
» Press/release the mode button again for the default mode (door/window)

» Repeat the previous 4 steps for additional sensor(s) you with to configure

» To exit, press/hold the register button for 1 second (3 beeps are sounded)

» Subsequent configuration attempts will erase any previously stored settings from non-volatile memory.

» If you will be using only wireless sensors and will not be using any wired sensors, you may disable these
inputs. (Refer to "DIP Switch Settings” for details.)

» If you are using wired sensors, but will not be using all 4 of the available inputs, then it is imperative to
properly handle the unused inputs. If the sensor activation trigger state DIP switch is configured "open”,
then any unused inputs should be wire-shorted to one of the wired sensor return terminals. If the sensor
activation trigger state DIP switch is configured "closed", then unused inputs should remain unconnected.

» If you will be using no wired sensors, you may simply disable them. (Refer to "DIP Switch Settings" for
details.) Once disabled, wire-shorting will not be required.

» The controller must be configured for the exclusive use of either normally-open or normally-closed switch
sensors. Do not attempt to use a mix of both switch sensor types.

» If you will be using motion detectors in vacancy mode, be sure to specify the OPEN trigger state (DSW1,
switch 7). Refer to "DIP Switch Settings" for details.

IMPORTANT: To use wired sensors in your application, you must ensure that this mode has been properly
enabled at configuration DIP switch: DSW1, no. 8. Refer to "DIP Switch Settings" for more information.

11



Wireless Receiver Option

A wireless receiver option is available for use with compatible RF sensor transmitters. The following components
are included:

» Controller

» Power converter: 110VAC or 24VAC (for HVAC)
* RF Receiver (310 MHz)

* Receiver power cable, 12"

* Antenna, quarter wave whip

* Mounting bracket for antenna

» Coax antenna cable

» One or more door/window transmitters

Wireless receiver, antenna, & coax cable

Compatible wireless transmitter devices include the following:
» Door/window sensors

* [Infrared motion detectors
» Key fob transmitters

The image below shows a complete setup for wireless use. It includes controller, power converter options,
wireless RF receiver, and accessories:

12



Controller
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Cable Receiver

.....

24VAC
Converter

Door fwindow
Transmitter

110VAC

Door Converter
Contacts

Use the following procedure to install a wireless receiver:

» Attach the RF receiver unit to the controller at the (DB9) 9-pin connector.

» If applicable, locate the 6-inch receiver power cable (pre-attached to the controller). (One end of the
cable contains a 1/8" male plug and the other is pre-wired to the controller terminal block at terminals 1
and 2.) Insert the 1/8" male plug of the receiver power cable into the jack on the RF receiver.

» Locate the antenna away from metallic items, electrical equipment, phones, computers, and other
possible obstructions and sources of radio interference. Do NOT install the antenna inside a metal
cabinet or other restricting enclosure as this will severely impede its efficiency.) Position the antenna
vertically, and locate near the ceiling or as high as is allowable for receiving sensor signals. If possible,
locate the antenna so that all door/window transmitter(s) are within 50 feet. (Note that walls and other
obstructions will attenuate the RF signals and limit signal range.)

» Two antenna mounting schemes are available: direct-attach and wall-mount. Direct attach allows you to
connect the antenna directly to the receiver device and does not require coax antenna cable or "L"
bracket. Only a RG6 coupler is needed. Wall-mounting permits attachment to a wall or other permanent
surface and requires "L" bracket and coax antenna cable. Choose the desired method in one of the two
following directives:

» If wall-mounting the antenna, locate the "L" bracket at a suitable location on the wall. Mark the location
and attach the bracket using compatible screws (not included). Then, attach the antenna to the bracket.
Next, attach one end of the coax antenna cable to the antenna and the other to the receiver. Route the
cable so that it is out of the way, being careful to avoid damage due to scrapes, twists, or sharp bends.

 If direct-attaching the antenna, obtain a standard RG6 male-to-male coupler/adapter. Attach the antenna
to one end of the coupler and the RF receiver to the other end. (Note that neither the antenna cable nor
the "L" bracket will be needed.)

13



Wireless Door/Window Sensor:

The wireless door/window sensor is a transmitter device that is compatible with GPRS and HSRS controllers.
There are two compatible models: standard (shown left) and compact (shown right). The primary difference
between the two is that the standard version uses an externally wired magnetic sensor while the compact version
has internal, self-contained magnetic sensor. In addition, the standard version uses AA batteries. The compact
version is slightly smaller, uses AAA batteries, and accepts optional external sensor contacts.

To install the device, attach to the wall or frame adjacent to the door or window being protected. Position the
unit as high as possible and secure with screws provided. When mounting the magnet and contacts, ensure that
the inscribed indicators are facing each other and aligned so that they separate cleanly when the door or window
is opened.

ﬂ'ﬂh:uli L= T

RO | WSS L
— i -

Wireless door / window sensors

Open the front cover to expose the battery compartment and switches. (The standard device has a hinged front
cover. The compact unit has a snap-on front cover which can be removed as follows: grasping the top end of the
unit, squeeze the back half with the left hand while separating the front half with the right hand.)

Set the DELAY slide switch to the MIN position and install alkaline batteries. Press and hold the internal
pushbutton switch several seconds and release. The sensor indicator will flash indicating that the unit is ready
and working properly. (The device transmits status information each time the door / window is opened or closed.
It also auto-transmits this information at regular intervals of approxmately 45 minutes.) Refer to "Wireless
Registration" for additional setup details concerning wireless sensors.

IMPORTANT: When a wireless sensor/transmitter emits a message to the RF receiver, there can be a delay of 5
seconds before the controller accepts the message and illuminates the appropriate red sensor LED.

Batteries should be replaced once every two years on average or more frequently as needed. (After replacing
batteries, you will need to re-register ALL wireless transmitter devices as descibed in "Wireless Registration™.)

Wireless Motion Detector:

Wireless motion sensors may be employed for occupancy / vacancy detection. The wireless motion sensor is a
specialized device with a transmitting range of 100 ft. (Range may be reduced by obstructions including walls
and large metal objects.) The device detects movement using infrared sensing technology. To install the
device, attach to a wall approximately 6 feet or so above the floor. (Note: Do not locate the unit near an air vent,
heater, or other venue that might interfere with its infrared detection.)

14
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Wireless motion sensors

Open the front cover and install AA alkaline batteries. At the back of the unit, set the slide switch to position "1"
(recommended) for maximum detection sensitivity or "2" for lower sensivitiy. (Position 2 may be necessary if
you encounter false detections. Refer to "Occupany / Vacancy Detection” for details.) Press and release the
TEST button. The red indicator will flash indicating that the unit is operational. (The "Code" button on the back
of the detector resets the internally stored ID code. After completing wireless registration, you should NOT use
this button as it will cause the controller to lose recognition of the detector. Should this occur, you would need to
perform a new wireless registration operation.) Refer to "Wireless Registration” for additional setup details
concerning wireless sensors.

IMPORTANT: When a wireless sensor/transmitter emits a message to the RF receiver, there can be a delay of 5
seconds before the controller accepts the message and illuminates the appropriate red sensor LED.

Batteries should be replaced every two years on average or more frequently as needed. (After replacing
batteries, you will need to re-register ALL wireless transmitter devices as descibed in "Wireless Registration™.)

Wireless Registration:

Wireless registration is the process whereby the controller identifies compatible wireless transmitter devices and
stores their code identifiers in non-volatile memory. (Wireless RF receiver is required.) This process is a
prerequisite for using the wireless sensor option and must be performed when any of the following conditions
occurs:

* New installation
» Sensor battery replacement
» Adding sensor(s)

Registration also guarantees that signals from nearby non-registered transmitters will not cause unwanted
triggering since only those devices which have been registered will be recognized by the controller. Signals
received from any non-registered transmitters will be ignored. This processing is essential in allowing error-free
operation in environments where multiple controllers may be in use. Examples of such venues include
apartment buildings, hotels, and other multi-unit facilities.

15



Compatible wireless transmitter devices include door/window sensors, key fobs, motion detectors, etc. The
controller may accept up to 8 wireless sensor/transmitter devices during registration. If you have not already
done so, insert batteries for each device to be registered. (Note: Each transmitter device auto-generates and
stores a unique internal identifier code after installing new batteries.

If the batteries in any single transmitter are depeleted, removed, or replaced, you must repeat the registration
(i.e., re-register) procedure for ALL transmitters. Therefore it is recommended that batteries in all units should be
replaced at the same time, preferably every 12 month to 24 months on average.) After installing the batteries,
double-check them for the prescribed polarity.

IMPORTANT: Registration is necessary only when adding new transmitters and/or replacing batteries in existing
transmitter(s). Itis NOT necessary in the event that power has been lost to the controller. This is because the
controller stores registration information in non-volatile memory and simply recalls the information on the next
power-up sequence.

Before continuing, be sure that the controller is powered off. Remove the cover from the controller's enclosure
housing (if applicable). Then, connect the RF receiver to the DB-9 connector of the controller. Connect coax
antenna cable between the receiver and the whip antenna. Attach the short power cable from the controller to
the back of the receiver (if applicable).

Next, power on the controller. The green LED indicator at the controller should flash on and off at a periodic rate.
Locate the controller's onboard tactile switch labelled, "Register” - press and hold for 3 seconds. The beeper
briefly annunciates and the green LED will remain on steady (i.e., no flashing). The 4 red LED indicators will be
off. The controller is now in wireless registration mode.

Next, obtain a wireless transmitter/sensor device to be used in your application. After inserting batteries, perform
a test transmission. On door/window & motion sensors, the simplest way to do this is to bring the magnet next to
the sensor unit. If using a key fob or other hand-held transmitter, perform the test by pressing any available
button on the unit. This action will initiate a RF transmission that will be detected by the wireless receiver and
passed along to the controller. When this occurs, one of the four red LED indicators at the controller will be
illuminated indicating that the transmitter device has been detected, registered, and saved in controller non-
volatile memory. If the sensor is a motion sensor that you wish to use for occupancy detection, press/release the
"Mode" button. The beeper will sound two times. If vacancy detection is desired instead, press/release the
"Mode" button again. The beeper will sound three times. The steps associated with wireless registration are
summarized below:

» Press/hold register button for 3 seconds (offline wireless registration mode)

* Press TEST button on the wireless transmitter/sensor. (Or, place the magnet next to the sensor unit.)

» If motion detector, occupancy mode, press/release the mode button (green LED flashes & beeper sounds
twice)

» If motion detector, vacancy mode, press/release the mode button (green LED flashes & beeper sounds
three times)

* Repeat the previous three steps for each additional wireless transmitter/sensor device.

» To exit wireless registration, press/release the register button

IMPORTANT: When a wireless sensor/transmitter emits a message to the RF receiver, there can be a delay of 5
seconds before the controller accepts the message and illuminates the appropriate red sensor LED.

Notes:

» Subsequent wireless registration attempts will erase any previously stored transmitter devices from non-
volatile memory.

» If you will be using motion detectors in vacancy mode, be sure to specify the OPEN trigger state (DSW1,
switch 7). Refer to "DIP Switch Settings” for details.
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Occupany / Vacancy Detection

Motion detector devices are required in applications where occupancy or vacancy determination is needed.
Wired and/or wireless detector types may be used. While both types yield the same basic functionality, they
differ in their method of issuing detection notifications to the controller. Wired sensors offer a limitless number of
detection opportunities to the controller and are therefore able to detect motion at any time. Wireless motion
detectors, on the other hand, provide detection opportunities every 30 seconds or so, meaning that after a
detected event, the device will not detect another event for at least that period of time. This helps to preserve
battery life since RF transmssions consume a significant amount of power. In occupancy mode, trigger
activation (i.e., equipment shut-off) occurs when ANY detector senses motion. (Refer to "Wired Sensors" and/or
"Wireless Registration” for information describing how to configure occupancy mode.)

The controller also provides a special vacancy mode which is particularly useful in HVAC applications. Vacancy
is assumed when there has been no detected motion by ANY motion sensor for a preset period of time. When
this mode is invoked, trigger activation occurs only when ALL vacancy-configured sensors have detected
vacancy. Trigger release (i.e., equipment re-activation) occurs when ANY detector picks up occupancy (i.e.,
motion). The vacancy mode feature is useful for shutting down equipment when all rooms have been
unoccupied for a period of time. The equipment can be re-activated when any motion sensor detects occupancy
(i.e., movement). (Refer to "Wired Sensors" and/or "Wireless Registration” for information describing how to
configure vacancy mode.)

For example, consider a vacation rental property requiring HVAC shut-off when the space has been vacant for a
period of time. To properly implement vacancy detection, motion sensors should be provided in primary areas
including kitchen, living room, and bedrooms. In addition, it is necessary to allow sufficient detection time to
minimize the possibility of false vacancy determination. Night time occupancy/vacancy status can be difficult to
ascertain once occupants have gone to bed. It is imperative to prevent the controller from falsely assuming
vacancy and shutting down the HVAC system. Therefore, when installing a detector in a bedroom, consider
locating the device so that it is able to detect any subtle movements by sleeping occupants. This can be
effectively accomplished by placing the unit on an opposing wall in front of the bed and at a height of
approximately 6 to 8 feet above the floor. Configure a sensor-active period of 2 hours or more to prevent false
vacancy determination. (Refer to the sensor-active period described in the "DIP Switch Settings" section for
details.) For information describing how to configure vacancy mode for one or more motion detectors, refer to
"Wired Sensors" and/or "Wireless Registration".

In some situations, a single detector not be sufficient for monitoring a larger room or space. In these instances, a
dual detector solution may be required. In a large bedroom, for instance, a ceiling-mounted detector can be
applied above the headboard for night monitoring while a second wall-mounted device is placed at another
location within the room to monitor daytime activity.

IMPORTANT: Infrared motion sensing devices can detect many different heat sources. To prevent false
detections, avoid facing sensors directly into these sources:

e Dryers

e Heaters

¢ Sunlight

¢ Furnace vents

« Kitchen appliances

¢ High wattage lighting
¢ Windows

For wireless motion detectors, you can also adjust the detection sensitivity. Refer to "Wirless Motion Detector"
for more information.
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Controller Testing:

(IMPORTANT: Prior to performing testing, you should de-activate the equipment under control. For an HVAC
unit, this can be done by shutting off the system at the thermostat. Or, you may detach wires at controller
terminals 12, 13, 14.)

When

Begin by powering off the controller and ensuring that all sensors are inactive (e.g., doors and windows
closed).

Next, power on the controller and examine the LED indicators. The green system status LED should be
flashing on and off at a steady rate. The four red LEDs should be off.

Now, invoke an activation by "tripping" a sensor (e.g., open a door or window). After a pre-defined delay
(as defined by your DIP switch settings), the relay will engage and the beeper will briefly sound (if
enabled).

Reset the sensor back to its normal (non-triggered) state. After a pre-defined delay (as defined by your
DIP switch settings), the relay will disengage and the beeper will briefly sound (if enabled).

Repeat the presribed test sequence for each additional sensor.

you have completed testing, you may re-enable the equipment under control.

Terminal Block Wiring Connections:

The controller provides screw terminal connections for wiring purposes:

1) +12VDC power i n/out
2) Ground

3) Reserved

4) Wred Sensor #1

5) Wred Sensor #2

6) Wred Sensor #3

7) Wred Sensor #4

8) Wred Sensor return
9) Wred Sensor return

10) Wred Sensor return
11) Wred Sensor return

12) Relay - COM

13) Relay - NC

14) Relay - NO
Notes:

1: Wiring screw terminal #1 is labelled on the controller board and is located at the corner nearest the two
tactile switches.

2: In most instances, only a subset of the available wiring connections will be required in a given
application.
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Sample HVAC Application #1 - Entire System Shutoff

The following schematic illustrates how to wire the HSRS controller in an HVAC application with two monitored
doors. When violation occurs, the entire HVAC system will be shut off. (This sample presumes the use of
normally-closed door sensors and controller activation trigger state = OPEN.)
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Sample HVAC Application #2 - Condenser Unit Shutoff

The following schematic illustrates how to wire the HSRS controller in an HVAC application with two monitored
doors. When violation occurs, only the outdoor condensing unit (including compressor) will be shut off. (This
sample presumes the use of normally-closed door sensors and controller activation trigger state = OPEN.)

24VAC Indoor Unit 12vde
converter 24vac transformer 12v rtn.
24vac ——
&, BlEr a0 i
f L 24y sw, ——
m 1 r:i—elw <] 220 vac ——
BN = | 220vnn.
Ground —
b Thermostat 220v Door swW, ——
12vdc arrel pwr. |—
[~ Jack fan  cool
0\ 0 0} O
HSRS 5[5 b 1A Outdoor Unit
13 |o
) nic =
Terminal 4 |o—e—%— - Front door
Wiring n/c ~
Block 2| - Back door fan & o
TB-1: glo - Unused comp.| 1o
7lo - Unused |
8o, - Return

Note 1: Door sensors normally-closed; HSRS act. trigger state = OPEN
Note 2: At door violation, outdoor condenser unit is switched off by
the HSRS. (Thermostat and indoor fan remain enabled.)
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Maintenance :
The product requires no special maintenance other than protection from weather, moisture, power surges, and
hazardous environments.
Warranty :
This product is warranted for a period of 1 year from the date of purchase and is guaranteed to be free from
defects. The warranty covers the entire unit, except if any part or component has been modified or otherwise
converted from its original form. The warranty does not cover damage or failure due to neglect, improper use,
electrostatic discharge, unshielded exposure to moisture, power surges, hazardous environments, and the like.
Note: The customer is responsible to provide protection against over-voltage situations including power surges,
spikes, and lightning strikes. The use of adequate surge protection is recommended.
Disclaimer :
Delahoussaye Consulting shall not be held liable or responsible for incurred damage or injury which may result
due to the use or misuse of this product.
Contact Information
Should you have any questions or comments please contact us at:

Delahoussaye Consulting

http://www.kadtronix.com
support@kadtronix.com
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Document Revision History:

Version 2.2 (10/11/11)
» Updated installation description for wireless sensors.
Version 2.1 (9/27/11)

» Applied images and updated text for additional wireless sensors.
* Inserted additional sample HVAC schematic

Version 2.0 (8/6/11)

* Updated sample HVAC schematic.
Version 1.9 (7/4/11)

» Updated occupancy & vacancy mode descriptions. Removed self-test mode description and references.
Version 1.8 (6/5/11)

» Added re-activate / de-activate period of 10 hours. Also added section titled, "Occupancy / Vacancy
Detection".

Version 1.7 (7/6/10)
» Added details concerning motion sensors. Explained dinstinction between occupancy and vacancy modes.
Version 1.6 (7/1/10)
» Added details for using motion sensors for occupancy detection.
Version 1.5 (6/28/10)
» Changed definition of tactile switch from "self-test" to "mode".
Version 1.4 (6/24/10)
» Adjusted no. of wireless sensor inputs from 10 to 8.
Version 1.3 (6/11/10)

* Added "System Testing" section. Clarified definition of LEDs.
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Version 1.2 (6/4/10)

» Modified descriptions associated with tactile switches: self-test and wireless registration.

Version 1.1 (5/30/10)

» Added revision history

» Changed definition of the relay-test switch to self-test

» Changed definition of the reset switch to registration

* Modified wireless registration description: invoked by tactile switch instead of DIP switch no. 8

» Changed purpose of DIP switch DSW1, no. 8, formerly wireless registration, to wired-sensor enable
» Updated DIP switch references so they are unambiguous

Version 1.0 (5/11/10)

e [nitial release

23



